Improvement in the drug delivery and anti-tumor efficacy of PEGylated liposomal doxorubicin by targeting RNA aptamers in mice bearing breast tumor model.
Targeted delivery by ligands such as aptamers, is a promising method to increase the efficiency of PEGylated-liposomal doxorubicin (PL-Dox). In this study, we have successfully conjugated our recently developed anti-breast cancer RNA aptamer (TSA14) to the surface of PL-Dox and characterized for their size, zeta potential, Dox percent encapsulation and release properties in the presence of fetal bovine serum. In vitro experiments showed that aptamer could improve cellular uptake and cytotoxicity of PL-Dox in TUBO breast cell line. In mice bearing TUBO breast tumor, although, the doxorubicin plasma level of liposomal doxorubicin did not significantly change after modification of nanoparticles with aptamer, however, much higher tumor accumulation of Dox as compared with non-targeted liposomes proved the tumor-targeting capability of aptamers. In the same way, aptamer-PL-Dox improved anti-tumor efficiency of liposomes in TUBO breast tumor in mice compared to non-targeted liposomes. Overall, the results showed that aptamer decoration of PL-Dox could significantly improve selectivity and the therapeutic efficacy of liposomal DOX and merits further investigation.